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具有相似的毒性机理，均能通过 AhR 信号通路影响 cyp1a1 基因的表达，因此我



































Dioxin-like compounds (DLCs) are typical persistent organic pollutants that 
have a health threat to the organism with strong carcinogenic, endocrine disrupting, 
hepatotoxicity, immunotoxicity, skin toxicity, and fertility disorders, so monitoring 
them is extremely important. At present, there are many analytical methods of dioxin 
like compounds, but they can be summed up as instrumental analysis and biological 
analysis. Among them, the sample pretreatment process of instrument analysis is 
complicated, the detection cycle is long, the detection cost is high, and the technical 
requirements of the testing personnel are relatively high, which limits the application 
of the method in environmental monitoring. Because of the similar toxic mechanism 
of dioxin-like compounds, them can influence the expression of cyp1a1 gene through 
AhR signaling pathway. Therefore, we designed and constructed the cyp1a1 promoter 
to regulate GFP gene, and obtained stably transfected hepG2 cells line and transgenic 
zebrafish, Try to use in vitro and in vivo bioanalysis of dioxin-like compounds for 
detection and analysis. 
Preliminary results are as follows: 
1) In cultured cells in vitro, the modified cyp1a1 promoter, which contains 
multiple dioxin response elements (DRE), can indeed increase the expression of 
TCDD-induced reporter genes; 
2) Cell lines constructed with GFP as a reporter gene, because of their high 
background fluorescence intensity, can  show differences in fluorescence intensity  
only when treated with far higher concentrations than those in the environment, so the 
cell line is not suitable for Detection of dioxin in the environment; 
3) Transgenic zebrafish with GFP gene regulated by the modified cyp1a1 
promoter was successfully obtained by TALEN. The results of preliminary detection 
of TCDD using the transgenic zebrafish showed: The fluorescence intensity of the 
transgenic zebrafish showed a good dose effect and time effect under TCDD exposure, 
and the sensitivity of the test is high, which provides an important basis for the further 















in the water environment. 
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二噁英（Dioxin）[1]是由 1 个或者 2 个氧原子连接的苯环和 1-8 个不等的氯
原子组成的一大类有机化合物，即 135 种异构体多氯代二苯并呋喃
(Polychlorinated dibenzofurans，PCDFs)和 75 种异构体多氯代二苯并-对-二噁英
(Polychlorinated dibenzo-p-dioxin，PCDDs)。在这 210 种有机化合物中，含 4-8
个氯原子的一般才被公认为有毒，此外，17 种 2,3,7,8-氯取代的化合物对人类
和生物危害最严重，其中 2,3,7,8-四氯代二苯-并-对二噁英〔2，3，7，8-tetra chloro 
dibenzo-para-dioxin (2,3,7,8-TCDD)〕是迄今为止人类已知的毒性最强的污染物之
一，国际癌症研究中心已将其列为人类一级致癌物。另外，由于 209种异构体多





图 1-1 二噁英类化合物的相似化学结构 



























表 1-1 PCDD/Fs、PCBs 的物理化学性质 































图 1-2 中国二噁英排放行业分布图 





















看出，2010年的香港市民每天膳食摄入的二噁英类化合物就多达 0.73（pg TEQ/kg 
bw/day）。不过值得我们庆幸的是，发现香港 2009年人奶中二噁英类化合物的含








图 1-3 2000-2010 年间二噁英类化合物在全球主要的国家和地区的污染情况 
Fig1-3 Pollution of Dioxin-like compounds (DLCs) in major countries and 
















表 1-2 国内不同省份市区的二噁英类化合物在食物中的含量情况 
Table1-2 Contents of Dioxin-like compounds (DLCs) in food in different 
provinces of China 
 
表 1-3 二噁英类化合物膳食摄入情况 
Table1-3 Dietary intake of Dioxin-like compounds (DLCs) 
 
 
国家/地区 时间 PCDD/Fs 
(pg WHO-TEQ g-1 lipid) 
PCBs 





























































































表 1-4 大鼠出现毒性效应的 TCDD 剂量（单位：ug/kg） 















表 1-5 TCDD 对不同动物的毒性 
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